What is claimed is: 



1 . A system for detecting an analyte in a fluid comprising: 



a light source; 



a sensor an'ayjAthe sensor array comprising a supporting member comprising at least one 
cavity formed wdthin the supporting member; 



a particle, the partio^k positioned within the cavity, wherein the particle is configured to 
produce a signal whqi the particle interacts with the analyte during use; and 



a detector, the detector B^ing configured to detect the signal produced by the interaction 
of the analyte with theiparaicle during use; 

wherein the light source\andVletector are positioned such that light passes from the light 
source, to the particle, and onrb the detector during use. 



The system of claim 1, whejrein fp|p^ 
within a plurality of cavitii 
simultaneously detect a pi 



system comprises a plurality of particles positioned 
lerein th^ystem is configured to substantially 
alytes in the fluid. 



The system of claim 1, wherein\the system comprises a plurality of particles positioned 
within the cavity. 

4. The system of claim 1, wherein the^ht^ource comprises a light emitting diode. 

5. The system of claim 1, wherein the light source comprises a white light source. 



6. The system of claim 1, wherein the sensor array further comprises a bottom layer and a 

\ 



\ 
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top cover layer, wherein the bottom layer is coupled to a bottom surface of the supporting 
member, and wherein the top cover layer is coupled to a top surface of the supporting 
member; and whe^in both the bottom layer and the top cover layer are coupled to the 
supporting member ?mch that the particle is substantially contained within the cavity by 
bottom layer and the top cover layer. 



10 



m 



The system of claim 1, wherein the sensor array further comprises a bottom layer and a 
top cover layer, wherein th^bottom layer is coupled to a bottom surface of the supporting 
member, and wherein the top Vover layer is coupled to a top surface of the supporting 
member; and wherein both the Bipttom layer and the top cover layer are coupled to the 
supporting member such that the particle is substantially contained within the cavity by 
bottom layer and the top cover layer^^i^ wherein the bottom layer and the top cover layer 
are substantially transparent to light produced by the light^ource. 



The system of claim 1, wherein the se^ 
to the supporting member, and wher 
wherein the bottom layer comprises 



silicon I 



Sy further c^phscs a bottom layer coupled 
sorting naember comprises silicon, and 



9. The system of claim 1, wherein the se>rs6r array furtf^r comprises a sensing cavity 
formed on a bottom surface of the sensor array. 



25 



10. The system of claim 1, wherein the supporting member is Yormed from a plastic material, 
and wherein the sensor array further comprises a top cover^Wer, the top cover layer being 
coupled to the supporting member such that the particle is suoBtantially contained within 

a^^o^ 



the cavity, and wherein the top cover layer is configured to 



the fluid to pass through 



the top cover layer to the particle, and wherein both the supporting member and the top 
cover layer are substantially transparent to light produced by the^light source. 



11. The system of claim 1, further comprising a fluid delivery system coumed to the 
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supportVig member. 

12. The systeiAof claim 1, wherein the detector comprises a charge-coupled device. 
5 13. The system of Vlaim 1, wherein the detector comprises an ultraviolet detector. 

14. The system of claim 1, wherein the detector comprises a fluorescence detector. 

15. The system of claim K wherein the detector comprises a semiconductor based 
10 photodetector, and wheiein the detector is coupled to the sensor array. 

. R 16. The system of claim 1, wherein the particle ranges from about 0.05 micron to about 500 
microns. 



±5 17. The system of claim 1, whereiny^v^n^e of the particle changes when contacted with the 
fluid. ' ^ 



18. The system of claim 1, wherein th 



parti 




s a metal oxide particle. 



"?iO 19. The system of claim 1, wherein the particle Otf)mprises a metal quantum particle. 

20. The system of claim 1, wherein the particle coniprises a semiconductor quantum particle. 

21. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
2 5 polymeric resin. 



22. The system of claim 1, wherein the particle comprises a\eceptor molecule coupled to a 
polymeric resin, and wherein the polymeric resin comprise^ polystyrene-polyethylene glycol- 
divinyl benzene. 
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23. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeria resin, and wherein the receptor molecule produces the signal in response to the pH 
of the fluioV 



24. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin,\and wherein the analyte comprises a metal ion, and wherein the receptor 
produces the signal in response to the presence of the metal ion. 

25. The system of claim l\ wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wnerein the analyte comprises a carbohydrate, and wherein the receptor 
produces a signal in response to the presence of a carbohydrate. 

26. The system of claim 1, whersin the particle comprises a receptor molecule coupled to a 
polymeric resin,. and wherein tne particles further comprises a first indicator and a second 
indicator, the first and second indy^aton.being coupled to the receptor, wherein the 



interaction of the receptor with t 
such that the signal is produced 



analyte causes the first and second indicators to interact 



27. The system of claim 1, wherein th^ pa?tible\;Qnigp^ifes a receptor molecule coupled to a 
polymeric resin, and wherein the pai;;tidAs further comprises an indicator, wherein the 
indicator is associated with the receptor such that in the presence of the analyte the indicator 
is displaced from the receptor to produce the signal. 

28. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the receptor compmes a polynucleotide. 



29. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the receptor comprises a>peptide. 
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30. The system\pf claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the receptor comprises an enzyme. 

5 31. The system o f cmim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, aAd wherein the receptor comprises a synthetic receptor. 

32. The system of claim K wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the receptor comprises an unnatural biopolymer. 



33. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherem the receptor comprises an antibody. 



*5 



34. The system of claim 1, whereiAthe particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein theVeceptor comprises an antigen. 



'20 



35. The system of claim 1, wherein the analytd comprises phosphate functional groups, and 
wherein the particle is configured \o pf^dufsp the signal in the presence of the phosphate 
functional groups. 

36. The system of claim 1, wherein the analyte ^mprises bacteria, and wherein the particle is 
configured to produce the signal in the presence of the bacteria. 



37. The system of claim 1, wherein the system compmes a plurality of particles positioned 
2 5 within a plurality of cavities, and wherein the plurality of particles produce a detectable 

pattern in the presence of the analyte. 

38. The system of claim 1, wherein the supporting member cWiprises silicon. 
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39. The system of claim 1, wherein the sensor array further comprises a top cover layer, wherein 
the top c©ver layer is coupled to a top surface of the supporting member such that the particle 
is substantially contained within the cavity by the top cover layer. 

5 40. The system orclaim 1, wherein the sensor array further comprises a bottom layer coupled to 
the supporting member, and wherein the bottom layer comprises silicon nitride. 

41. The system of clainj 1, wherein the particles produce a detectable pattern in the presence of 
the analyte. 

10 

42. The system of claim 1, therein the cavity is configured such that the fluid entering the cavity 
."g passes through the supporting member during use. 

in 43. The system of claim 1, wherein the light source comprises a red light emitting diode, a blue 
3 5 light emitting diode, and a gre^ light emitting diode. 



25 



44. The system of claim 1, wherein th& sensor array further comprises a cover layer coupled to 



the supporting member and a bot 



om la> sr coupled to the supporting member, wherein the 




cover layer and the bottom layer ire n 



45. The system of claim 1, wherein the\@nsol5 array further comprises a cover layer coupled to 
the supporting ,member and a bottom layerVoupled to the supporting member, wherein the 
cover layer and the bottom layer are removaale, and wherein the cover layer and the bottom 
layer include openings that are substantially almned with the cavities during use. 

46. The system of claim 1, wherein the sensor array fimher comprises a cover layer coupled to 
the supporting member and a bottom layer coupled to the supporting member, wherein the 
bottom layer is coupled to a bottom surface of the supV)rting member and wherein the cover 
layer is removable, and wherein the cover layer and the bottom layer include openings that 
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are substantially aligned with the cavities during use. 

47. The system orclaim 1, wherein the sensor array further comprises a cover layer coupled to 
the supporting rnember and a bottom layer coupled to the supporting member, wherein an 
opening is formec^n the cover layer substantially aligned with the cavity, and wherein an 
opening is formed in the bottom layer substantially aligned with the cavity. 



10 



48. The system of claim 1, wherein the cavity is substantially tapered such that the width of the 
cavity narrows in a direction from a top surface of the supporting member toward a bottom 
surface of the supporting rnember, and wherein a minimum width of the cavity is 
substantially less than a widtla of the particle. 



^15 



49. The system of claim 1, wherein fkwidth of a bottom portion of the cavity is substantially less 
than a width of a top portion of theVavity, and wherein the width of the bottom portion of the 
cavity is substantially less than a wi<mi of the particle. 



50. The system of claim 1, wherein the sensor arrAy further comprises a cover layer coupled to 

/ \ Al 

the supporting member and a bottom/layerVoupled to the supporting member, wherein the . 
bottom layer is configured to support! the pairtic^, and wji^ein an opening is formed in the 
cover layer substantially aligned with rhexaviVy. 



25 



51. The system of claim 1, further comprising a removable cover layer. 



52. The system of claim 1, wherein the supporting member comprises a plastic material. 



53. The system of claim 1, wherein the supporting memben comprises a silicon wafer. 



54. The system of claim 1, wherein the supporting member corijprises a dry film photoresist 
material. 
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55. The system of claim 1, wherein the supporting member comprises a plurality of layers of a 
dry film photoresist material. 

5 56. The system of cla^m 1, wherein an inner surface of the cavity is coated with a reflective 
material. 



57. The system of claim 1, mrther comprising channels in the supporting member, wherein the 
channels are configured t\ allow the fluid to flow through the channels into and away from 
10 the cavity. 



^15 



58. The system of claim 1, wherein\he sensor array further comprises a pump coupled to the 
supporting member, wherein the uump is configured to direct the fluid towards the cavity, 
and wherein a channel is formed in\he supporting member, the channel coupling the pump to 
the cavity such that the fluid flows through the channel to the cavity during use. 



'20 



59. The system of claim 1, wherein the sensoVarrawurther comprises a pump coupled to the 
supporting member, wherein the pump is/c^nfiguted to direct the fluid towards the cavity, 
and wherein a channel is formed in the smppotting member, the channel coupling the pump to 
the cavity such that the fluid flows through the\channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump. 



60. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting member, wherein the pump is configuredVo direct the fluid towards the cavity, 
2 5 and wherein a channel is formed in the supporting member, the channel coupling the pump to 

the cavity such that the fluid flows through the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and wherein the pump comprises an electrode pump. 



61. The system of claim 1 wherein the sensor array further compnses a pump coupled to the 
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supportiiTg member, wherein the pump is configured to direct the fluid towards the cavity, 
and wherei\ a channel is formed in the supporting member, the channel coupling the pump to 
the cavity sua;i that the fluid flows through the channel to the cavity during use, and wherein 
the pump comptises a diaphragm pump, and wherein the pump comprises a piezoelectric 
pump. \ 

62. The system of claim \, wherein the sensor array further comprises a pump coupled to the 
supporting member, wnerein the pump is configured to direct the fluid towards the cavity, 
and wherein a channel informed in the supporting member, the channel coupling the pump to 
the cavity such that the fluid flows through the channel to the cavity during use, and wherein 
the pump comprises a diapnragm pump, and wherein the pump comprises a pneumatic 
activated pump. \ 

63. The system of claim 1, wherein u\& sensor array further comprises a pump coupled to the 
supporting member, wherein the pump is configured to direct the fluid towards the cavity, 
and wherein a channel is formed in tpe supporting member, the channel coupling the pump to 
the cavity such that the fluid flows tproUm the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, \Ad wherein the pump comprises a heat activated 
pump. \ \\ J 

64. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting member, wherein the pump is configured to direct the fluid towards the cavity, 
and wherein a channel is formed in the supporting member, the channel coupling the pump to 
the cavity such that the fluid flows through the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and whereinVhe pump comprises a peristaltic pump. 

65. The system of claim 1, wherein the sensor array further opmprises a pump coupled to the 
supporting member, wherein the pump is configured to direct the fluid towards the cavity, 
and wherein a channel is formed in the supporting member, the channel coupling the pump to 
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the cavity such that the fluid flows through the channel to the cavity during use, and wherein 
the pump coipprises a diaphragm pump, and wherein the pump comprises an electroosmosis 
pump. 



10 



66. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting membeiL wherein the pump is configured to direct the fluid towards the cavity, 
and wherein a channel is formed in the supporting member, the channel coupling the pump to 
the cavity such that ine fluid flows through the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and wherein the pump comprises an 
electrohydrodynamic pump. 



Ho 



67. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting member, wherein me pump is configured to direct the fluid towards the cavity, 
and wherein a channel is forme\j in the supporting member, the channel coupling the pump to 
the cavity such that the fluid flo\^th^ough the channel to the cavity during use, and wherein 
the pump comprises a diaphra^ ^ipf^^ ^i^d wherein the pump comprises an electroosmosis 
pump and an electrohydrodynAniic p'^ 

68. The system of claim 1, where n the panfibi^^coip|<n a receptor molecule coupled to a 
polymeric resin, and wherein me panicleYurther comprises a first indicator and a second 
indicator, the first and second indii^tors bmng coupled to the receptor, wherein the 
interaction of the receptor with the analyte clauses the first and second indicators to interact 
such that the signal is produced. 



2 5 69. The system of claim 1, wherein the particle comwises a receptor molecule coupled to a 
polymeric resin, and wherein the particle further comprises an indicator, wherein the 
indicator is associated with the receptor such that in tjie presence of the analyte the indicator 
is displaced from the receptor to produce the signal. 
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70. The system of claim 1, wherein a portion of the supporting member is substantially 
transparent to a portion of light produced by the light source. 

71. The system of claim 1, wherein the particle is coupled to the supporting member with via an 
5 adhesive mateMal. 

72. The system of cla|m 1, wherein the particle are coupled to the supporting member via a gel 
material. 



10 
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73. The system of claim 1, wherein the particle is suspended in a gel material, the gel material 
covering a portion of tne supporting member, and wherein a portion of the particle extends 
from the upper surface of the gel. 

74. The system of claim 1, wherein the sensor array further comprises a cover coupled to the 
supporting member, positioned above the particle, wherein a force exerted by the cover on 
the particle inhibits the displacementNof the particle from the supporting member. 



75. The system of claim 1, wherein 



he Supporting member comprises glass. 



^ 0 76. The system of claim 1, wherein tne suppo^^ is composed of a material 

substantially transparent to ultraviolet light. 

77. The system of claim 1, further comprising a (^nduit coupled to the sensor array, wherein the 
conduit is configured to conduct the fluid sample to and away from the sensor array; and a 
2 5 vacuum chamber coupled to the conduit, whereimthe vacuum chamber comprises a breakable 

barrier positioned between the chamber and the conduit, and wherein the chamber is 
configured to pull the fluid through the conduit when\the breakable barrier is punctured. 



78. The system of claim 1, further comprising a conduit coupled to the sensor array, wherein the 
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conduit configured to conduct the fluid sample to and away from the sensor array; and a 
vacuum cfl^mber coupled to the conduit, wherein the vacuum chamber comprises a breakable 
barrier posiNoned between the chamber and the conduit, and wherein the chamber is 
configured toVuU the fluid through the conduit when the breakable barrier is punctured, and 
5 further comprisYng a filter coupled to the conduit and the sensor array, wherein the fluid 

passes through tne filter before reaching the sensor array. 

79. The system of claim 1, further comprising a conduit coupled to the sensor array, wherein the 
conduit is configurecRto conduct the fluid sample to and away from the sensor array; and a 
1 0 vacuum chamber coupled to the conduit, wherein the vacuum chamber comprises a breakable 

barrier positioned between the chamber and the conduit, and wherein the chamber is 
■3 configured to pull the fluid through the conduit when the breakable barrier is punctured, and 

further comprising a filter opupled to the conduit and the sensor array, wherein the fluid 
passes through the filter befo^je reaching the sensor array, and wherein the fluid is a blood 
ul5 sample, and wherein the filter ^ompfis^s a membrane for the removal of particulates. 



80. The system of claim 1, further cc 
conduit is configured to conduct 
vacuum chamber coupled to the 



the> 



:ond 



sing 



[it^ 



a conduit coupled to the sensor array, wherein the 
sample to and away from the sensor array; and a 

the vacuum chamber comprises a breakable 



j=i 0 barrier positioned between the chamHemnd the conduit, and wherein the chamber is 

configured to pull the fluid through the cCmduit when the breakable barrier is punctured, and 
further comprising a filter coupled to the conduit and the sensor array, wherein the fluid 
passes through the filter before reaching the sfensor array, and wherein the fluid is a blood 
sample, and wherein the filter comprises a memj)rane for removal of white and red blood 

2 5 cells from the blood. 



81. The system of claim 1, wherein the particle comprises\a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemicalSfeaction in the presence of the 
analyte to produce a signal. 
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82. The system ofClaim 1, wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produced signal, and wherein the chemical reaction comprises cleavage of the 
biopolymer by the anWlyte. 
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83. The system of claim 1, wnerein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein the biopolymer comprises a peptide, and wherein the 
analyte comprises a protease, aspd wherein the chemical reaction comprises cleavage of the 
peptide by the protease. 

84. The system of claim 1, wherein theVarticlepomprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer uir^e^goes a chemical reaction in the presence of the 
analyte to produce a signal, and whereSh the oiopolymer comprises a polynucleotide, and 
wherein the analyte comprises a nucleaseL amY^herein thychemical reaction comprises 
cleavage of the polynucleotide by the luclaase. 

85. The system of claim 1, wherein the particle cofaiprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein the biopolymer comprises an oligosaccharide, and 
wherein the analyte comprises an oligosaccharide cleaving agent, and wherein the chemical 
reaction comprises cleavage of the oligosaccharide b^the oligosaccharide cleaving agent. 



25 86. The system of claim 1, wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein the particle further oomprises a first indicator and a 
second indicator, the first and second indicators being coupledlp the biopolymer, and 
wherein the chemical reaction of the biopolymer in the presence of the analyte causes a 
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distance between the first and second indicators to become altered such that the signal is 
produced. \ 



87. The system of claim 1, wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce\a signal, and wherein the particle further comprises a first indicator and a 
second indicator, tha first and second indicators being coupled to the biopolymer, and 
wherein the chemical Reaction of the biopolymer in the presence of the analyte causes a 
distance between the firVt and second indicators to become altered such that the signal is 
produced, and wherein thWirst indicator is a fluorescent dye and wherein the second 
indicator is a fluorescent quencher, and wherein the first indicator and the second indicator 
are within the Foster energy transfer radius, and wherein the chemical reaction of the 
biopolymer in the presence of me analyte causes the first and second indicators to move 
outside the Foster energy transfe^adi(is^\^ 

88. The system of claim 1, wherein the l^icl^ comprises a^iopolymer coupled to a polymeric 
resin, and wherein the biopolymer uAaferj;oe^ chenij/al reaction in the presence of the 
analyte to produce a signal, and wherein\ he particle further comprises a first indicator and a 
second indicator, the first and second inaioators being coupled to the biopolymer, and 
wherein the chemical reaction of the biopolymer in the presence of the analyte causes a 
distance between the first and second indicators to become altered such that the signal is 
produced, wherein the first indicator is a fluorescent dye and wherein the second indicator is 
a different fluorescent dye, and wherein the first inidicator and the second indicator produce a 
fluorescence resonance energy transfer signal, and wiaerein the chemical reaction of the 
biopolymer in the presence of the analyte causes the positions of the first and second 
indicators to change such that the fluorescence resonancesenergy transfer signal is altered. 



89. The system of claim 1, wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reactiorkin the presence of the 
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analyte to produce a signal, and further comprising an indicator coupled to the biopolymer, 
and wherein the chemical reaction of the biopolymer in the presence of the analyte causes the 
biopolymer V) be cleaved such that a portion of the biopolymer coupled to the indicator is 
cleaved from V portion of the biopolymer coupled to the polymeric resin. 

90. The system of claim 1 wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein me biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce aVignal, and wherein the particle further comprises an indicator coupled to 
the particle, and wheredn the chemical reaction causes a change to a biopolymer such that the 
interaction of the indicator with the biopolymer is altered to produce the signal. 

91. The system of claim 1, whWin the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce a signal, an^ wherein the particle further comprises an indicator coupled to 
the particle, and wherein the chS(jn^<;aH;eaction causes a change to the biopolymer and the 
indicator to produce the signal. 

92. The system of claim 1, wherein tie particle comprises a receptor coupled to a polymeric 
resin, and a probe molecule coupled t(i the polymeric resin, and wherein the probe molecule 
is configured to produce a signal w^en \|ie\ecep^r interacts with the analyte during use. 

93. The system of claim 1, wherein the particl^comprises a receptor coupled to a polymeric 
resin, and a probe molecule coupled to the pdJymeric resin, and wherein the probe molecule 
is configured to produce a signal when the receptor interacts with the analyte during use, and 
wherein the particles further comprises an additional probe molecule coupled to the 
polymeric resin, wherein the interaction of the recemor with the analyte causes the probe 
molecules to interact such that the signal is producedN 



94. A system for detecting an analyte in a fluid comprising: 
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a sensor array, the sensor array comprising: 
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a supporting member; wherein a first cavity and a second cavity are formed within the 
supporting member; 

a first particle positioned within the first cavity; 

a second particle positioned within the second cavity, wherein the second particle 
comprises a reagent\ wherein a portion of the reagent is removable from the second 
particle when contacted with a decoupHng solution, and wherein the reagent is configured 
to modify the first partrcle, when the reagent is contacted with the first particle, such that 
the first particle will produce a^signal when the first particle interacts with the analyte 
during use; 

a first pump coupled to the supiioking member, wherein the pump is configured to direct 




the fluid towards the first cavitj 

w 

a second pump coupled to the suppling member, wherein the second pump is 
configured to direct the decoupling soVtion towards the second cavity; 



25 



wherein a first channel is formed in the supporting member, the first channel coupling the 
first pump to the first cavity such that the fluid flows through the first channel to the first 
cavity during use, and wherein a second channM is formed in the supporting member, the 
second channel coupling the second cavity to theVirst cavity such that the decoupling 
solution flows from the second cavity through the second channel to the first cavity 
during use; and 
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a detem;or, the detector being configured to detect the signal produced by the interaction 
of the analyte with the particle during use; 

5 wherein the light source and detector are positioned such that light passes from the light 

source, to the particle, and onto the detector during use. 

95. The system of claim 94, wherein the sensor array further comprises a plurality of additional 
particles positioned within a plurality of additional cavities, and wherein the system is 
10 configured to substantially simultaneously detect a plurality of analytes in the fluid, and 

=^ wherein the second cavity is coupled to the additional cavities such that the reagent may be 

3 transferred from the second particle to the additional cavities during use. 
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96. The system of claim 94, wherein the first particle comprises an indicator molecule coupled to 
a first polymeric resin, and the^s;eJ£oi^d particle comprises a receptor molecule coupled to a 
second polymeric resin. 

97. The system of claim 94, wheiein tlie\first particle/comprises a first polymeric resin configured 



to bind to the receptor moleci 



e, a/ 



^reiivtWe second particle comprises the receptor 



molecule coupled to a second polymemc resin. 



98. The system of claim 94, wherein the sensbr array further comprises a reservoir coupled to the 
second pump, the reservoir configured to hold the decoupling solution. 

25 99. A system for detecting an analyte in a fluid conjprising: 

a light source; 



a sensor array, the sensor array comprising at least one particle coupled to the sensor 
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array, wherein the particle is configured to produce a signal when the particle interacts 
with the anal yte; and 

a detector opnfigured to detect the signal produced by the interaction of the analyte with 
5 the particle; 

wherein the ligfit source and detector are positioned such that light passes from the light 
source, to the pakicle, and onto the detector during use. 

10 100. A sensor array for detecting an analyte in a fluid comprising: 

2 a supporting member\ wherein at least one cavity is formed within the supporting 

] member; 



«pl5 a particle positioned withm the cavity, wherein the particle is configured to produce a 

''J^ signal when the particle inferaqts with the analyte. 



; 3 ; 

2 - 

N 20 



101. The sensor array of claim |00,^i^her com^sing a plurality of particles positioned 
within the cavity. 

102. The sensor array of claim 100, whe\ein the particle comprises a receptor molecule 
coupled to a polymeric resin. 



103. The sensor array of claim 100, wherein u\t particle has a size ranging from about 0.05 
2 5 micron to about 500 microns in diameter. 



104. The sensor array of claim 100, wherein the pakicle has a size ranging from about 0.05 
micron to about 500 microns in diameter, and wherqn the cavity is configured to 
substantially contain the particle. 
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105. The sl^nsor array of claim 100, wherein the supporting member comprises a plastic 
material. 

\ 

5 106. The sensoKarray of claim 100, wherein the supporting member comprises a silicon wafer. 

107. The sensor arrl^y of claim 100, wherein the cavity extends through the supporting 
member. 

10 108. The sensor array ofVlaim 100, wherein the supporting member comprises a silicon wafer, 

and wherein the cavity isVubstantially pyramidal in shape and wherein the sidewalls of the 
S cavity are substantially tapped at an angle of between about 50 to about 60 degrees. 



In 109. The sensor array of claim 100, wherein the supporting member comprises a silicon wafer, 

I s 'i \ 

^3-5 and further comprising a substai^tially^ransparent layer positioned on a bottom surface of the 

silicon wafer. 

Id 1 10. The sensor array of claim 10 D, reii^he supp/brting member comprises a silicon wafer, 
and further comprising a substanuallyffransparent layer positioned on a bottom surface of the 

^'^O silicon wafer, wherein the substanuHnyVansparent layer comprises silicon dioxide, silicon 

nitride, or silicon oxide/silicon nitride multilayer stacks. 



111. The sensor array of claim 100, wherein tne supporting member comprises a silicon wafer, 
and further comprising a substantially transparJmt layer positioned on a bottom surface of the 

2 5 silicon wafer, wherein the substantially transparent layer comprises silicon nitride. 

112. The sensor array of claim 100, wherein the supporting member comprises a silicon wafer, 
and wherein the silicon wafer has an area of about 1 cm^ to about 100 cm^. 
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1 13. The sensor array of claim 100, further comprising a plurality of cavities formed in the 
silicon wafer, \nd wherein from about 10 to about 10^ cavities are formed in the silicon 
wafer. 

5 1 14. The sensor arra^of claim 100, further comprising channels in the supporting member, 
wherein the channels^r^ configured to allow the fluid to flow through the channels into and 
away from the cavity. 

115. The sensor array of cla\m 100, further comprising an inner surface coating, wherein the 
10 inner surface coating is configured to inhibit dislodgment of the particle. 

4 1 16. The sensor array of claim lOO, further comprising a detector coupled to the bottom 
n surface of the supporting member, wherein the detector is positioned below the cavity. 



rUl5 117. The sensor array of claim lO0,Yu] 
n surface of the supporting memb 

r~ wherein the detector is a semiccnducl 



20 



her comprising a detector coupled to the bottom 

ein the detector is positioned below the cavity, and 
T teased pnotodetector. 




118. The sensor array of claim 100\fu/ther comprising a detector coupled to the bottom 
surface of the supporting member, wherein the detector is positioned below the cavity, and 
wherein the detector is a Fabry-Perot type ofetector. 



25 



1 19. The sensor array of claim 100, further comprising a detector coupled to the bottom 
surface of the supporting member, wherein the dWctor is positioned below the cavity, and 
further comprising an optical fiber coupled to the oetector, wherein the optical fiber is 
configured to transmit optical data to a microprocessV. 



120. The sensor array of claim 100, further comprising an optical filters coupled to a bottom 
surface of the sensor array. 
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121. The sensor array of claim 100, further comprising a barrier layer positioned over the 
cavity, me barrier layer being configured to inhibit dislodgment of the particle during use. 

122. The sensor array of claim 100, further comprising a barrier layer positioned over the 
cavity, the barrier layer being configured to inhibit dislodgment of the particle during use, 
and wherein theNbarrier layer comprises a substantially transparent cover plate positioned 
over the cavity, and wherein the cover plate is positioned a fixed distance over the cavity 
such that the fluid clan enter the cavity. 

123. The sensor array onclaim 100, further comprising a barrier layer positioned over the 
cavity, the barrier layer Being configured to inhibit dislodgment of the particle during use, 
and wherein the barrier laW comprises a substantially transparent cover plate positioned 
over the cavity, and wherein the cover plate is positioned a fixed distance over the cavity 
such that the fluid can enter mgc^vity, and wherein the barrier layer comprises plastic, glass, 
quartz, silicon oxide, or silicon mtride. / 

124. The sensor array of claiml)?®, further comprising a plurality of particles positioned 
within a plurality of cavities formed in the supporting member. 

125. The sensor array of claim 100, wherein the system comprises a plurality of particles 
positioned within a plurality of cavities, and wherein the plurality of particles produce a 
detectable pattern in the presence of ink analyte. 



25 126. The sensor array of claim 100, further Comprising channels in the supporting member, 
wherein the channels are configured to allow the fluid to flow through the channels into and 
away from the cavities, and wherein the barrier layer comprises a cover plate positioned upon 
an upper surface of the supporting member, anoSwherein the cover plate inhibits passage of 
the fluid into the cavities such that the fluid entersihe cavities via the channels. 
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127. The sensor array of claim 100, further comprising a cover layer coupled to the supporting 
member and aSbottom layer coupled to the supporting member, wherein the bottom layer is 
coupled to a bottom surface of the supporting member and wherein the cover layer is 
removable, and wnerein the cover layer and the bottom layer include openings that are 
substantially alignea with the cavities during use. 
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128. The sensor array onclaim 100, further comprising a cover layer coupled to the supporting 
member and a bottom laVer coupled to the supporting member, wherein an opening is formed 
in the cover layer substantially aligned with the cavity, and wherein an opening is formed in 
the bottom layer substantialw aligned with the cavity. 

129. The sensor array of claim rOO, wherein the cavity is substantially tapered such that the 
width of the cavity narrows in a (direction from a top surface of the supporting member 
toward a bottom surface of the suoporting member, and wherein a minimum width of the 
cavity is substantially less than a witith of the particle. 

130. The sensor array of claim 100, uliSrein V^ddt^^ a bottom portion of the cavity is 
substantially less than a width of a top portion of the cavity, and wherein the width of the 
bottom portion of the cavity is substantially less than a width of the particle. 



25 



131. The sensor array of claim 100, further comprising a cover layer coupled to the supporting 
member and a bottom layer coupled to the supporting member, wherein the bottom layer is 
configured to support the particle, and wherein aij opening is formed in the cover layer 
substantially aligned with the cavity. 



132. The sensor array of claim 100, further comprising^ removable cover layer coupled to the 
supporting member. 
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133. llShe sensor array of claim 100, wherein the supporting member comprises a dry film 
photoresist material. 

134. The sensor array of claim 100, wherein the supporting member comprises a plurality of 
5 layers of a dry film photoresist material. 

135. The sensor array of claim 100, wherein an inner surface of the cavity is coated with a 
reflective matenal. 

10 136. The sensor array of claim 100, further comprising channels in the supporting member, 

wherein the channels are configured to allow the fluid to flow through the channels into and 
3 away from the cavity\ 



.CI 5 



2 

H 3 



137. The sensor array of olaim 100, further comprising a pump coupled to the supporting 
member, wherein the punro is configured to direct the fluid towards the cavity; and a channel 



formed in the supporting ; 



r, the channel' coupling the pump to the cavity such that the 



fluid flows through the channial tp the cavity ^uring use 

138. The sensor array of claim lOjlS^furtb^ comprising a pump coupled to the supporting 
member, wherein the pump\s;2Dnngured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, tn£ channel coupling the pump to the cavity such that the 
fluid flows through the channel to the\;avity during use, and wherein the pump comprises a 
diaphragm pump. 



25 139. The sensor array of claim 100, further cWiprising a pump coupled to the supporting 

member, wherein the pump is configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, the channel cioupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during^use, and wherein the pump comprises an 
electrode pump. 



Atty. Dkt. No.: 51 19-00523 



Conley, Rose, & Tayon, P.O. 



213 



10 

C3 

in 
w 

=pl5 

ru 

[3 
M 
W 

Q 

H20 



25 



140. The sensoAarray of claim 100, further comprising a pump coupled to the supporting 
member, wherein the pump is configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, the channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises a 
piezoelectric pumf 

141. The sensor array W claim 100, further comprising a pump coupled to the supporting 
member, wherein the oump is configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, the channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises a 
pneumatic activated pump 

142. The sensor array of claii^ 100, further comprising a pump coupled to the supporting 
member, wherein the pump iaconfigured to direct the fluid towards the cavity; and a channel 
formed in the supporting memoer^^he channel coupling the pump to the cavity such that the 
fluid flows through the channel j^o the|cavity during use, and wherein the pump comprises a 
heat activated pump. 

143. The sensor array of claim itoO, /iiither\ompri^ a pump coupled to the supporting 
member, wherein the pump is configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, the oJiannel coupling the pump to the cavity such that the 
fluid flows through the channel to the cayity during use, and wherein the pump comprises a 
peristaltic pump. 

144. The sensor array of claim 100, further ccJmprising a pump coupled to the supporting 
member, wherein the pump is configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, the channel dpupling the pump to the cavity such that the 
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fluid flows through the channel to the cavity during use, and wherein the pump comprises an 
electroosmosis pump.^ 

145. The sensor array of clkim 100, further comprising a pump coupled to the supporting 
member, wherein the pumpyis configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, the channel coupling the pump to the cavity such that the 
fluid flows through the channe\to the cavity during use, and wherein the pump comprises an 
electrohydrodynamic pump. 

146. The sensor array of claim 100, kirther comprising a pump coupled to the supporting 
member, wherein the pump is configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, theVhannel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises an 
electroosmosis pump and an electrohydrodynamic pump. 



147. The sensor array of claim 100, wherein aWrath of a bottom portion of the cavity is 
substantially less than a width of a top portionmf the cavity, and wherein the width of the 



bottom portion of the cavity is substantially 1 



148. A sensor array for detecting an analyte in a fluid comprising: 



ssXtman a width of the particle. 



a supporting member; wherein a first cavity an^a second cavity are formed within the 
supporting member; 

a first particle positioned within the first cavity; 



a second particle positioned within the second cavity, wherein the second particle 
comprises a reagent, wherein a portion of the reagent is removable from the second 
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partiMe when contacted with a decoupling solution, and wherein the reagent is 
configured to modify the first particle, when the reagent is contacted with the first 
particlei such that the first particle will produce a signal when the first particle 
interacts with the analyte during use; 

a first punro coupled to the supporting member, wherein the pump is configured to 
direct the fluid towards the first cavity; 

a second pumA coupled to the supporting member, wherein the second pump is 
configured to direct the decoupling solution towards the second cavity; 



wherein a first channel is formed in the supporting member, the first channel coupling 
the first pump to theyirst cavity such that the fluid flows through the first channel to 
the first cavity duringVise, and wherein a second channel is formed in the supporting 
member, the second channel coupling the second cavity to the first cavity such that 
the decoupling solution flows from the second cavity through the second channel to 
the first cavity during use J 



149. The sensor array of claim 148, w/t\erei 
coupled to a first polymeric resin, 
molecule coupled to a second polyitne 



n the first particle comprises a receptor molecule 
ein the second particle comprises an indicator 
eSin. 



150. The sensor array of claim 148, wherein^he first particle comprises an indicator molecule 
coupled to a first polymeric resin, and the second particle comprises a receptor molecule 
coupled to a second polymeric resin. 



151. The sensor array of claim 148, wherein the fim particle comprises a first polymeric resin 
configured to bind to the receptor molecule, and wherein the second particle comprises the 
receptor molecule coupled to a second polymeric resi\ 
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152. The sensor array of claim 148, further comprising a reservoir coupled to the second 
pump, the reservoir configured to hold the decoupling solution. 

153. A sensor array for detecting an analyte in a fluid comprising: 

at least one particle coupled to a supporting member, wherein the particle is configured to 
produce a signal when the particle interacts with the analyte. 

154. The sensor array of claim 1t^3, wherein the particle is coupled to the supporting member 
with via an adhesive material. 

155. The sensor array of claim 153,\wherein the particle are coupled to the supporting member 
via a gel material. 



156. The sensor array of claim 153, wherein the particle is suspended in a gel material, the gel 
material covering a portion of the supporting member, and wherein a portion of the particle 
extends from the upper surface of the geY 



157. The sensor array of claim 153, furth 



r cxMiprising a^over positioned above the particle. 



158. The sensor array of claim 153, further comprising a cover coupled to the supporting 
member, positioned above the particle, whereiA a force exerted by the cover on the particle 
inhibits the displacement of the particle from thAsupporting member. 

159. The sensor array of claim 153, wherein the partff le comprises a receptor molecule 
coupled to a polymeric resin. 



160. The sensor array of claim 153, wherein the supporting member comprises glass. 
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161 . A method for fqpiing a sensor array configured to detect an analyte in a fluid, 
comprising: 

forming a cavity in^ supporting member, wherein the supporting member comprises a 
siHcon wafer; 

placing a particle in theVavity, wherein the particle is configured to produce a signal 
when the particle interacrs with the analyte; and 

forming a cover upon a portion of the supporting member, wherein the cover is 
configured to inhibit dislodgment of the particle from the cavity. 



162. The method of claim 161 , wherein forming the cavity comprises anisotropically etching 
fcfe the silicon wafer. 



163. The method of claim 161, whereinYorming the cavity comprises anisotropically etching 
the silicon wafer with a wet hydroxide eich. 



164. The method of claim 161, whereiij for^ip^^g the cavity comprises anisotropically etching 
the silicon wafer such that sidewalls djf theyfi^ax^ty are tapered at an angle from about 50 
degrees to about 60 degrees. 



25 



165. The method of claim 161, wherein the silicop wafer has an area of about 1 cm to about 
100 cml 



166. The method of claim 161, further comprising fonrdng a substantially transparent layer 
upon a bottom surface of the silicon wafer below the cavity. 
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167. The method of claim 161, fumier comprising forming a substantially transparent layer 
upon a bottom surface of the silicon wafer, wherein the cavity extends through the silicon 
wafer and wherein the substantially transparent layer is positioned to support the particle. 

168. The method of claim 161, wherein the substantially transparent layer comprises silicon 
nitride. I 

169. The method of claim 161, whereinUhe cover comprises plastic, glass, quartz, silicon 
nitride, or silicon oxide. I 

170. The method of claim 161, wherein firming the cover comprises coupling the cover to the 
silicon wafer at a distance above the silicon wafer substantially less than a width of the 
particle. \ 

171. The method of claim 161, further comprising etching channels in the silicon wafer prior 
to forming the cover on the silicon wafer, wlweiA ^rming the cover comprises placing the 
cover against the upper surface of the silicon wafer, and wherein the channels are configured 
to allow the fluid to pass through the silicon w^eA to and from the cavities. 

172. The method of claim 161, further comprising doating an inner surface of the cavity with a 
material to increase adhesion of the particle to the inner surface of the cavity. 

173. The method of claim 161, further comprising coatiW an inner surface of the cavity with a 
material to increase reflectivity of the inner surface of the cavity. 

174. The method of claim 161, further comprising forming Vn optical detector upon a bottom 
surface of the supporting member below the cavity. \ 

175. The method of claim 161, further comprising forming a sensing cavity upon a bottom 
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surface of the supporting member below the cavity. 

176. The method of claim 161, further comprising forming a sensing cavity upon a bottom 
surface of the supporting member below the cavity, and wherein forming the sensing cavity 
comprises: 

forming a barrier layer uppn a bottom surface of the silicon wafer; 
forming a bottom diaphragm layer upon the barrier layer; 
forming etch windows extending through the bottom diaphragm layer; 
forming a sacrificial spacer layer upon the bottom diaphragm layer; 
removing a portion of the spacer layer; 



forming a top diaphragm layer;\and 



removing a remaining portio 



pacer layer. 



177. The method of claim 161, furthef conj^ri^ing forming an optical filter upon the bottom 
surface of the supporting member. 



178. The method of claim 161, further comprising forming a plurality of cavities in the silicon 
wafer. 

179. The method of claim 161, wherein from abd^t 10 to about 10^ cavities are formed in the 
silicon wafer. 
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180. The method of claim 161, wmerein the formed cavity is configured to allow the fluid to 
pass through the supporting meniber. 

181. The method of claim 161, further comprising forming a substantially transparent layer 

5 upon a bottom surface of the suppprting member below the cavity, wherein the bottom layer 
is configured to inhibit the displacement of the particle from the cavity while allowing the 
fluid to pass through the supporting member. 

182. The system of claim 161, wherain a width of a bottom portion of the cavity is 

10 substantially less than a width of a top portion of the cavity, and wherein the width of the 

bottom portion of the cavity is substantially less than a width of the particle. 

"■^ 183. The method of claim 161, further comprising forming channels in the supporting member 
In wherein the channels are configured to allow the fluid to pass through the supporting member 

to and from the cavity. \ 

□ 184. The method of claim 161, furthey comprising 

I ft I 

L I the pump being configured to pump/the fluid to 11 

1 I / \\ / 

I / \^ 

24) 185. The method of claim 161, furtheVcomfcrising forming a cover, wherein forming the cover 
comprises: \ 

forming a removable layer upon the mpper surface of the supporting member; 

2 5 forming a cover upon the removable layer; 

forming support structures upon the supporting member, the support structures 
covering a portion of the cover; and \ 



forming a pump on the supporting member, 
he cavitv. 
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dissolving the removable^layer. 

186. The method of claim 161, wherein forming the cover further comprises forming openings 
in the cover, wherein the openings are substantially aligned with the cavity. 



187. The method of claim 161, wheifein the particles are placed in the cavities using a 
micromanipulator. 

188. The method of claim 161, further comprising forming additional cavities within the 
supporting member, and further comprising placing additional particles in the additional 
cavities, wherein placing the additiohal particles in the additional cavities comprises: 



placing a first masking layer on the supporting member, wherein the first masking 
layer covers a first portion of me additional cavities such that passage of a particle 
into the first portion of the additional cavities is inhibited, and wherein the first 
masking layer a second portionW the cavities substantially unmasked,; 



placing the additional particles/oip th^^ supporting member; 

moving the additional particlefe ac^ss the^su^^porting member such that the particles 
fall into the second portion of the cavities; 



removing the first masking layer; 

placing a second masking layer upon t\ie supporting member, wherein the second 
masking layer covers the second portiora of the cavities and a portion of the first 
portion of the cavities while leaving a third portion of the cavities unmasked; 



placing additional particles on the supporting member; and 
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moving the additional pkrticles across the supporting member such that the particle 
fall into the third portiomof the cavities. 



189. The method of claim 161, wherein forming the cover comprises coupling the cover to the 
supporting member at a distance alpove the supporting member substantially less than a width 
of the particle. 



190. The method of claim 161, whe 
photoresist material. 



ein the supporting member comprises a dry film 



191. The method of claim 161, whereilj the supporting member comprises a plurality of layers 
of a dry film photoresist material. \ \ 



192. The method of claim 161, wherein 



etching a first opening through 
having a width substantially lesVthan\a 



\g the cavity comprises: 



a firA dryfrm photoresist layer, the first opening 
width of the particle; 



placing a second dry film photoresist layer upon the first dry film photoresist layer; 

etching a second opening through the sec©nd dry film photoresist layer, the second 
opening being substantially aligned with the first opening, wherein a width of the 
second opening is substantially greater thanuhe width of the first opening; 

wherein the second dry film photoresist layer Comprises a thickness substantially 
greater than a width of the particle; 



and further comprising forming a reflective layer upon the inner surface of the cavity. 
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193. The method oft claim 161, wherein the supporting material comprises a plastic material. 

194. The method of ckim 161, wherein the supporting material comprises a plastic material, 
and wherein the cavitV is formed by drilling the supporting material. 

195. The method of claimVl61, wherein the supporting material comprises a plastic material, 
and wherein the cavity is rormed by transfer molding the supporting member. 

196. The method of claim 16 1\ wherein the supporting material comprises a plastic material, 
and wherein the cavity is formed by a punching device. 

197. A method of sensing an analyte in a fluid comprising: 



passing a fluid over a sensor Wray, 
positioned within a cavity of/a\sup 



he sensor array comprising at least one particle 
orting member; 



monitoring a spectroscopic /change of the particle as the fluid is passed over the sensor 
array, wherein the spectrosfopjc ci^an§e is caused by the interaction of the analyte 
with the particle. 

198. The method of claim 197, wherein the spectroscopic change comprises a change in 
absorbance of the particle. 

199. The method of claim 197, wherein the specti^scopic change comprises a change in 
fluorescence of the particle. 



200. The method of claim 197, wherein the spectroscopic change comprises a change in 
phosphorescence of the particle. 
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201. The method of claim 197, wherein the analyte is a proton atom, and wherein the 
spectroscopic change is produced when the pH of the fluid is varied, and wherein monitoring 
the spectroscV)ic change of the particle allows the pH of the fluid to be determined. 

5 \ 

202. The method of claim 197, wherein the analyte is a metal cation, and wherein the 
spectroscopic change is produced in response to the presence of the metal cation in the fluid. 

203. The method of claim 197, wherein the analyte is an anion, and wherein the spectroscopic 
10 change is produced in response to the presence of the anion in the fluid. 

204. The method of claim 197\wherein the analyte is a DNA molecule, and wherein the 
'-i spectroscopic change is produced in response to the presence of the DNA molecule in the 
^ fluid. 

fU 205. The method of claim 197, whefeiV tReanalyte is a protein, and wherein the spectroscopic 
fj change is produced in response to the presence of the protein in the fluid. 

e H i \ 

H 206. The method of claim 197, wherein the Vnalyte is a metabolite, and wherein the 

^ spectroscopic change is produced in responses to the presence of the metabolite in the fluid. 

207. The method of claim 197, wherein the analyxe is a sugar, and wherein the spectroscopic 
change is produced in response to the presence of\he sugar in the fluid. 

2 5 208. The method of claim 197, wherein the analyte is aNbacteria, and wherein the spectroscopic 
change is produced in response to the presence of the bacteria in the fluid. 



209. The method of claim 197, wherein the particle comprises a receptor coupled to a 

polymeric resin, and further comprising exposing the particleVo an indicator prior to passing 
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the fluid over the sensor ; 

210. The method of claim 197, ^l^erein the particle comprises a receptor coupled to a 
polymeric resin, and further comj^rising exposing the particle to an indicator prior to passing 
the fluid over the sensor array, and wherein a binding strength of the indicator to the receptor 
is less than a binding strength of the analyte to the receptor. 

211. The method of claim 197, wherein the particle comprises a receptor coupled to a 
polymeric resin, and further comprismg ejq)Osing the particle to an indicator prior to passing 
the fluid over the sensor array, and wijuerein the indicator is a fluorescent indicator. 

212. The method of claim 197, further c^mR^ treating the fluid with an indicator prior to 
passing the fluid over the sensor array, YhereJTrthe-i-ndicator is configured to couple with the 
analyte. 

213. The method of claim 197, wherein the\analyte is bacteria and further comprising breaking 
down the bacteria prior to passing the fluidvover the sensor array. 

214. The method of claim 197, wherein monitoring the spectroscopic change is performed 
with a CCD device. 

215. The method of claim 197, further comprisin^measuring the intensity of the spectroscopic 
change, and further comprising calculating the cor\centration of the analyte based on the 
intensity of the spectroscopic change. 

216. The method of claim 197, wherein the supportingVnember comprises silicon. 



217. The method of claim 197, wherein the spectroscopic\change comprises a change in 
reflectance of the particle. 
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218. The method of claim 197, wherein the cavity is configured such that the fluid entering the 
cavity passes through the supporting member. 



219. The method of claim 1971 wherein monitoring the spectroscopic change comprises: 
directing a red light source at the particle; 

detecting the absorbance oflred light by the particle; 
directing a green light source at the particle; 
detecting the absorbance of green light by the particle; 
directing a blue light source at the particle; and 
detecting the absorbance of Iblueuignt by the particle. 

220. The method of claim 197, wWreinthk sensor array further comprises a vacuum chamber 
coupled to a conduit and the sensor array , mWwherein the chamber is configured to provide 
a pulling force on the fluid in the sensor array. 

221. The method of claim 197, wherein the fluid is blood. 

222. The method of claim 197, further comprising passing the fluid through a filter prior to 
passing the fluid over the sensor array. \ 

223. The method of claim 197, further comprising passing the fluid through a reagent reservoir 
prior to passing the fluid over the sensor array .\ 
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224. The method of claim 197, wnerein the particles are initially stored in a buffer, and further 
comprising removing the buffer orior to passing the fluid over the sensor array. 

5 225. The method of claim 197, wheijein the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and Wherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produqp a signal. 

226. The method of claim 197, whereiA the particle comprises a polymeric resin, a biopolymer 

10 coupled to the polymeric resin, and wherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a^ gnal, and wherein the signal comprises an 

sO absorbance of the particle. 

\ 227. The method of claim 197, wherein the Aarticle comprises a polymeric resin, a biopolymer 

11 coupled to the polymeric resin, and wherein Yhe^iopd|^ymer undergoes a chemical reaction in 
. the presence of the analyte to produce a signjq, ^d wherein the signal comprises a 

:^ fluorescence of the particle. 

ill 

p 228. The method of claim 197, wherein the partic\eVomprises a polymeric resin, a biopolymer 
20 coupled to the polymeric resin, and wherein the b\opblymer undergoes a chemical reaction in 

the presence of the analyte to produce a signal, anc^wherein the signal comprises a 

phosphorescence of the particle. 

229. The method of claim 197, wherein the particle comprises a polymeric resin, a biopolymer 
2 5 coupled to the polymeric resin, and wherein the biopolymer undergoes a chemical reaction in 

the presence of the analyte to produce a signal, and wherein the chemical reaction comprises 
cleavage of the biopolymer induced by the analyte. 

230. The method of claim 197, wherein the particle comprises a polymeric resin, a biopolymer 
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coupled to the polymeric resin, anV 
the presence of the analyte to prod] 
peptide, and wherein the analyte cc 
comprises cleavage of the peptide 1 

231. The method of claim 197, wherek the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and vwherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to producela signal, and wherein the biopolymer comprises a 
polynucleotide, and wherein the analyte comprises a nuclease, and wherein the chemical 
reaction comprises cleavage of the polwiucleotide by the nuclease. 

232. The method of claim 197, wherein the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wheram the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a /ignaUjand wherein the biopolymer comprises an 
oligosaccharide, and wherein the analyp combrises an oligosaccharide cleaving agent, and 
wherein the chemical reaction comprises cl^\tage of the oligosaccharide by the 
oligosaccharide cleaving agent. \ \ 

233. The method of claim 197, wherein the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein thel biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, md wherein the particle further comprises a 
first indicator and a second indicator, the first and second indicators being coupled to the 
biopolymer, and wherein the chemical reaction ofVhe biopolymer in the presence of the 
analyte causes a distance between the first and second indicators to become altered such that 
the alteration of the signal is produced. \ 

234. The method of claim 197, wherein the particle cornprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, and wherein the particle further comprises a 
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wherein the biopolymer undergoes a chemical reaction in 
ace a signal, and wherein the biopolymer comprises a 
iprises a protease, and wherein the chemical reaction 
iy the protease. 



first indicator and a second ind: cater, the first and second indicators being coupled to the 
biopolymer, and wherein the cHemical reaction of the biopolymer in the presence of the 
analyte causes a distance between the first and second indicators to become altered such that 
the alteration of the signal is produced, and wherein the first indicator is a fluorescent dye and 
wherein the second indicator is a fluorescent quencher, and wherein the first indicator and the 
second indicator are within the Foker energy transfer radius, and wherein the chemical 
reaction of the biopolymer in the presence of the analyte causes the first and second 
indicators to move outside the Foste^ energy transfer radius such that the alteration of the 
signal is produced. 



235. The method of claim 197, whereinUhe particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, and wherein the particle further comprises a 
first indicator and a second indicator, the\first/gnd second indicators being coupled to the 
biopolymer, and wherein the chemical reafc^ of\he biopolymer in the presence of the 
analyte causes a distance between the firsyWnolsecond indicators to become altered such that 
the alteration of the signal is produced, amdWherein the first indicator is a fluorescent dye and 
wherein the second indicator is a different^ore^^ent^ and wherein the first indicator and 
the second indicator produce a fluorescence Resonance energy transfer signal, and wherein the 
chemical reaction of the biopolymer in the presence of the analyte causes the positions of the 
first and second indicators to change such that the fluorescence resonance energy transfer 
signal is altered producing the alteration in the signal. 



236. The method of claim 197, wherein the particle\comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, and mrther comprising an indicator coupled to 
the biopolymer, and wherein the chemical reaction oAthe biopolymer in the presence of the 
analyte causes the biopolymer to be cleaved such that a portion of the biopolymer coupled to 
the indicator is cleaved from a portion of the biopolymeu- coupled to the polymeric resin. 
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237. The method of claim 197, wherein the particle comprises a receptor coupled to a 
polymeric resin, and a probe molec ule coupled to the polymeric resin, and wherein the probe 
molecule is configured to produce a signal when the receptor interacts with the analyte during 
use. \ 

238. The method of claim 197, whereimthe particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein tme indicator is configured to produce a signal when the 
receptor interacts with the analyte during use. 

239. The method of claim 197, wherein tha particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the receptor is coupled to the 
polymeric resin by a first linker and whereinlthe indicator is coupled to the polymeric resin by 
a second linker. Y 

240. The method of claim 197, wherein the paracle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the iiidycaW is configured to produce a signal when the 
receptor interacts with the analyte during use, and wKerein the receptor is coupled to the 
polymeric resin by a first linker and wherein thelindicator is coupled to the polymeric resin by 
a second linker, and wherein the particle further comprises an additional indicator coupled to 
the polymeric resin by a third linker, wherein the interaction of the receptor with the analyte 
causes the indicator and the additional indicator ta interact such that the signal is produced. 

241. The method of claim 197, wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is\configured to produce a signal when the 
receptor interacts with the analyte during use, and wh^-ein the receptor is coupled to the 
polymeric resin by a first linker and wherein the indicator is coupled to the receptor. 
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242. The method of claim 197, wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein wie indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the receptor is coupled to the 
polymeric resin by a first linker and wherein the indicator is coupled to the receptor, and 
wherein the particle further comprises an additional indicator coupled to the receptor, 
wherein the interaction of the receptor with the analyte causes the indicator and the additional 
indicator to interact such that the signal is pitoduced. 

243. The method of claim 197, wherein the panicle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, arad wherein the receptor is coupled to the 
polymeric resin by a first linker and wherein the indicator is coupled to the receptor by a 
second linker. \ 

244. The method of claim 197, wherein the particleAoAiprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator Jb ^onfigmred to produce a signal when the 
receptor interacts with the analyte during use, ana wherein the receptor is coupled to the 
polymeric resin by a first linker and wherein the indicator is coupled to the receptor by a 
second linker, and wherein the particle further comprise^ an additional indicator coupled to 
the receptor, wherein the interaction of the receptor withuhe analyte causes the indicator and 
the additional indicator to interact such that the signal is produced. 

245. The method of claim 197, wherein the particle compriseJi a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configuVed to produce a signal when the 
receptor interacts with the analyte during use, and wherein the Weptor is coupled to the 
polymeric resin by a first linker and wherein the indicator is coupled to the first linker. 

246. The method of claim 197, wherein the particle comprises a recebtor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
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receptor interacts with the analyte during use, and wherein the receptor is coupled to the 
polymeric resin by a first linker, and wherein the indicator is coupled to the first linker by a 
second linker. \ 

5 247. The method of claim 197, wherjein the particle comprises a receptor and an indicator 

coupled to a polymeric resin, wherem the indicator is configured to produce a signal when the 
receptor interacts with the analyte durang use, and wherein the receptor is coupled to the 
polymeric resin by a first linker, and wnerein the indicator is coupled to the first linker by a 
second linker, and wherein the particle mrther comprises an additional indicator coupled to 
10 the receptor, wherein the interaction of tne receptor with the analyte causes the indicator and 

the additional indicator to interact such ihdX the signal is produced. 

^-j 248. The method of claim 197, wherein the particle comprises a receptor and an indicator 

coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 

i| receptor interacts with the analyte during use, and wherein the receptor is coupled to the 

fU polymeric resin by a first linker, and wherein th^Stdicator is coupled to the first linker by a 

*■ / \ i\ 

1=1 second linker, and wherein the particle further bori^^es an additional indicator coupled to 

the first linker by a third linker, wherein the iMcracraon of the receptor with the analyte causes 
the indicator and the additional indicator to inigpact sucl>tnat the signal is produced. 

249. The method of claim 197, wherein the particle conrorises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is cmfigured to produce a signal when the 
receptor interacts with the analyte during use, and wherem the indicator interacts with the 
receptor in the absence of an analyte. \ 

25 \ 

250. The method of claim 197, wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein theparticle further comprises an 
additional indicator coupled to the polymeric resin, and whereiiMhe indicator is a first 

Atty. Dkt No.: 5 1 19-00523 Conley,Vose, & Tayon, P.C. 

233 \ 



fluorescent dye and wherein the additional indicator is a second fluorescent dye, and wherein 
the indicator and the additional indicator produce a fluorescence resonance energy transfer 
signal, and wherein the interaction pf the analyte with the receptor causes the distance 
between the indicator and the additional indicator to become altered such that the 
fluorescence resonance energy transfer signal is altered. 



251. The method of claim 197, wherein the particle comprises a receptor and an indicator 

coupled to a polymeric resin, whereinlthe indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the particle further comprises an 
10 additional indicator coupled to the poNmeric resin, wherein the indicator is a fluorescent dye 

and wherein the additional indicator is i fluorescence quencher, and wherein the indicator 
'^^ and the additional indicator are positioned such that the fluorescence of the indicator is at 

"=4 least partially quenched by the additional indicator, and wherein the interaction of the analyte 

i?i with the receptor causes the distance between the indicator and the additional indicator to 

i| become altered such that the quenching on th^^uorescence of the indicator by the additional 



indicator is altered. 



252. The method of claim 197, wherein the 



tide comprises a biopolymer coupled to a 
polymeric resin, and wherein the biopolyme|r undergoes a chemical reaction in the presence 
of the analyte to produce a signal, and wherein the biopolymer undergoes a chemical reaction 
in the presence of the analyte such that the signal is altered. 



253. A particle for detecting an analyte in a fluid comprising: 



25 



a polymeric resin; 



a biopolymer coupled to the polymeric resin; and 



an indicator system coupled to the biopolymer, the indicator system producing a 
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signal, and wherein the biopolymer undergoes a chemical reaction in the presence of 
the analyte such that the signal is altered. 

254. The particle of claim 253, wherein the particle ranges from about 0.05 micron to about 
500 microns. 

255. The particle of claim 253, whereilj a volume of the particle changes when contacted with 
the fluid. 

256. The particle of claim 253, wherein trip chemical reaction comprises cleavage of the 
biopolymer by the analyte. 

257. The particle of claim 253, wherein the ^iopolymer comprises a peptide, and wherein the 
analyte comprises a protease, and wherein t||[6^hemical reaction comprises cleavage of the 
peptide by the protease. 

258. The particle of claim 253, wherein thd bii^AoWmer comprises a polynucleotide, and 
wherein the analyte comprises a nuclease, and whe^fein the chemical reaction comprises 
cleavage of the polynucleotide by the nuclease. 

259. The particle of claim 253, wherein the biopol^Jbner comprises an oligosaccharide, and 
wherein the analyte comprises an oligosaccharide dleaving agent, and wherein the chemical 
reaction comprises cleavage of the oligosaccharide by the oligosaccharide cleaving agent. 



260. The particle of claim 253, wherein the particle indicator system comprises a first indicator 
and a second indicator, and wherein the chemical reaction of the biopolymer in the presence 
of the analyte causes a distance between the first and sepond indicators to become altered 
such that the signal is produced. 
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261. The particle of claim 253, wnerein the first indicator is a fluorescent dye and wherein the 
second indicator is a fluorescent quencher, and wherein the first indicator and the second 
indicator are within the Foster enorgy transfer radius, and wherein the chemical reaction of 
the biopolymer in the presence of ihe analyte causes the first and second indicators to move 
outside the Foster energy transfer radius. 

262. The particle of claim 253, wherqin the first indicator is a fluorescent dye and wherein the 
second indicator is a different fluorescent dye, and wherein the first indicator and the second 
indicator produce a fluorescence resonance energy transfer signal, and wherein the chemical 
reaction of the biopolymer in the presance of the analyte causes the positions of the first and 
second indicators to change such that tme fluorescence resonance energy transfer signal is 
altered. I 

263. The particle of claim 253, wherein tne indicator system comprises at least one indicator 
coupled to the biopolymer, and wherein i^c^hemical reaction of the biopolymer in the 
presence of the analyte causes the biopo/ljrnjier to be cleaved such that a portion of the 
biopolymer coupled to the indicator is/cle^^yed from a portion of the biopolymer coupled to 
the polymeric resin. / 

264. A particle for detecting an analyte in a Auid comprising: 

a polymeric resin; I 
a receptor coupled to the polymeric resin; and 

a probe molecule coupled to the biopolymer, the probe molecule configured to 
produce a signal when the receptor interacts with the analyte during use. 

265. The particle of claim 264, wherein the analytacomprises a metal ion, and wherein the 
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probe molecule produpes the signal in response to the interaction of the metal ion with the 
receptor. 

266. The particle of clain\ 264, wherein the particles further comprises an additional probe 
5 molecule coupled to the polymeric resin, wherein the interaction of the receptor with the 

analyte causes the probe molecules to interact such that the signal is produced. 

267. The particle of claim 264, wherein the receptor comprises a polynucleotide. 
10 268. The particle of claim 264, wh&rein the receptor comprises a peptide. 

269. The particle of claim 264, wherem the receptor comprises an enzyme. 

Lft 270. The particle of claim 264, whereiiy\he receptor comprises a synthetic receptor. 

27 1 . The particle of claim 264, wherein thV Mceptor comprises an unnatural biopolymer. 

272. The particle of claim 264, wherein the itecepto' comprises an antibody. 

3=i 273. The particle of claim 264, wherein the reaeptor comprises an antigen. 

274. The particle of claim 264, wherein the analwe comprises phosphate functional groups, 
and wherein the particle is configured to produce^ the signal in the presence of the phosphate 
functional groups. 



25 



275. The particle of claim 264, wherein the analyte comprises bacteria, and wherein the 
particle is configured to produce the signal in the presence of the bacteria. 



276. The particle of claim 264, wherein the receptor comprises an antibody, an aptamer, an 
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organic receptor, or an enzyme. 

277. The particle of claim 264, wherein the probe molecule comprises an indicator, a dye, a 
quantum particle, or a semi-conductor particle. 

278. A particle for detecting an\analyte in a fluid comprising: 

a polymeric resin; 



10 



a receptor coupled to thelpolymeric resin by a first linker; and 



an indicator coupled to the first linker, the indicator configured to produce a signal 
H when the receptor interacts! with the analyte during use. 

i% 279. The particle of claim 278, whefSiti the receptor comprises a polynucleotide. 



280. The particle of claim 278, whereiti the receptor comprises a peptide. 



H 281. The particle of claim 278,^ 
ik formula: 



lereir 



)r comprises a compound of the general 



(R\-X-(R^ 



25 



wherein X comprises carbocyclic systems or Ci-Cio alkanes, n is an integer of at least 
1, m is an integer of at least 1; and 



wherein each of independently represents -(CH2)y-NR^-C(NR'^)-NR^ -(CH2)y- 
NRV, -(CH2)y-NH-Y, -(CH2)y-0-Z; 
where y is an integer of at least 1; 
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where R^, R"^, and R^ independently represent hydrogen, alkyl, aryl, alkyl carbonyl of 
1 to 10 carbon atoms, or alkoxy carbonyl of 1 to 10 carbon atoms, or R"^ and R^ 
together represent a cycltoalkyl group; 

where R^ represents hydrogen, alkyl, aryl, alkyl carbonyl of 1 to 10 carbon atoms, or 
alkoxy carbonyl of 1 to 10 carbon atoms; 

where R^ represents alkyl, aWl, alkyl carbonyl of 1 to 10 carbon atoms, or alkoxy 

carbonyl of 1 to 10 carbon at©ms; 

where R^ and R^ together represent a cycloalkyl group; 

where Y is a peptide, or hydrogen 

and where Z is a polynucleotides an oligosaccharide or hydrogen; and 

wherein each of R^ independently repi^sents hydrogen, alkyl, alkenyl, alkynyl, phenyl, 
phenylalkyl, arylalkyl, aryl, or together with another R^ group represent a carbocyclic 
ring. \ 

282. The particle of claim 278, wherein the recemor comprises an enzyme. 

283. The particle of claim 278, wherein the reyeprar is coupled to the first linker by a second 
linker and wherein the indicator is couplea to the rkst^nker by a third linker. 

284. The particle of claim 278, wherein the receptor is coupled to the first linker by a second 
linker and wherein the indicator is coupled to the firsAlinker by a third linker, and wherein 
the indicator interacts with the receptor in the absence of an analyte. 

285. The particle of claim 278, wherein the particle further comprises an additional indicator 
coupled to the first linker, wherein the interaction of the receptor with the analyte causes the 
indicator and the additional indicator to interact such that tne signal is produced. 

286. The particle of claim 278, wherein the particle further comWises an additional indicator 
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coupled to the receptor, wherein the interaction of the receptor with the analyte causes the 
indicator and the additional indicator to interact such that the signal is produced. 

287. The particle of claim 278, wnerein the particle further comprises an additional indicator 
coupled to the first linker, and whirein the indicator is a first fluorescent dye and wherein the 
additional indicator is a second fluorescent dye, and wherein the indicator and the additional 
indicator produce a fluorescence resonance energy transfer signal, and wherein the interaction 
of the analyte with the receptor causes the distance between the indicator and the additional 
indicator to become altered such that tne fluorescence resonance energy transfer signal is 
altered. \ 

288. The particle of claim 278, wherein the partiqle further comprises an additional indicator 
coupled to the first linker, wherein the indicator is a fluorescent dye and wherein the 
additional indicator is a fluorescence quencme^, and wherein the indicator and the additional 
indicator are positioned such that the fluorps\peVce of the indicator is at least partially 
quenched by the additional indicator, and wMreu^^ of the analyte with the 
receptor causes the distance between the indicator and the additional indicator to become 
altered such that the quenching of the fluorescence of the indicator by the additional indicator 
is altered. \ 

289. The particle of claim 278, wherein the particle Vurther comprises an additional indicator 
coupled to the first linker, wherein the indicator is a fluorescence quencher and wherein the 
additional indicator is a fluorescent dye, and wherein the indicator and the additional 
indicator are positioned such that the fluorescence of \he additional indicator is at least 
partially quenched by the indicator, and wherein the interaction of the analyte with the 
receptor causes the distance between the indicator and the additional indicator to become 
altered such that the quenching of the fluorescence of the\additional indicator by the indicator 
is altered. \ 
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290. The particle of claim 2^8, wherein the particle further comprises an additional indicator 
coupled to the receptor, andWherein the indicator is a first fluorescent dye and wherein the 
additional indicator is a second fluorescent dye, and wherein the indicator and the additional 
indicator produce a fluorescence resonance energy transfer signal, and wherein the interaction 
of the analyte with the receptoAcauses the distance between the indicator and the additional 
indicator to become altered sucl\ that the fluorescence resonance energy transfer signal is 
altered. 



291. The particle of claim 278, wherein the particle further comprises an additional indicator 
coupled to the receptor, wherein tha indicator is a fluorescent dye and wherein the additional 
indicator is a fluorescence quencher ,\and wherein the indicator and the additional indicator 
are positioned such that the fluorescence of the indicator is at least partially quenched by the 
additional indicator, and wherein the interaction of the analyte with the receptor causes the 
distance between the indicator and the amitipnal indicator to become altered such that the 
quenching of the fluorescence of the indi«a|or by the additional indicator is altered. 

292. The particle of claim 278, wherein thefl|^rticle further comprises an additional indicator 
coupled to the receptor, wherein the iVi^atdr\s a fluorescence quencher and wherein the 
additional indicator is a fluorescent dye, and wherein the indicator and the additional 
indicator are positioned such that the fluorescence of the additional indicator is at least 
partially quenched by the indicator, and wherein the interaction of the analyte with the 
receptor causes the distance between the indicatOT and the additional indicator to become 
altered such that the quenching of the fluorescenc^ of the additional indicator by the indicator 
is altered. 



293. The particle of claim 278, wherein the particle fumher comprises an additional indicator 
coupled to the first linker, wherein the receptor is coupled to the first linker by a second 
linker, the indicator is coupled to the first linker by a third linker and the additional indicator 
is coupled to the first linker by a fourth linker, and where\n the indicator is a first fluorescent 
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dye and wherein the additional indicator is a second fluorescent dye, and wherein the 
indicator and the additional indicator produce a fluorescence resonance energy transfer 
signal, and wherein the interaction of the analyte with the receptor causes the distance 
between the indicator and the aoditional indicator to become altered such that the 
fluorescence resonance energy transfer signal is altered. 



10 



in 
M 



^2 
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294. The particle of claim 278, wherein the particle further comprises an additional indicator 
coupled to the first linker, wherein tme receptor is coupled to the first linker by a second 
linker, the indicator is coupled to thevfirst linker by a third linker and the additional indicator 
is coupled to the first linker by a fourtn linker, wherein the indicator is a fluorescent dye and 
wherein the additional indicator is a fluorescence quencher, and wherein the indicator and the 
additional indicator are positioned suchtthat the fluorescence of the indicator is at least 
partially quenched by the additional indicator, and wherein the interaction of the analyte with 
the receptor causes the distance between ihe indicator and the additional indicator to become 
altered such that the quenching of the flu9l[escence of the indicator by the additional indicator 
is altered. 



295. The particle of claim 278, wherein 
coupled to the first linker, wherein the 



icle further comprises an additional indicator 
is coupled to the first linker by a second 
linker, the indicator is coupled to the fitst/linMe^sby a third Imker and the additional indicator 
is coupled to the first linker by a fourth linker,\whereirrthe indicator is a fluorescence 
quencher and wherein the additional indicator is a fluorescent dye, and wherein the indicator 
and the additional indicator are positioned such mat the fluorescence of the additional 
indicator is at least partially quenched by the indicator, and wherein the interaction of the 
analyte with the receptor causes the distance betwAen the indicator and the additional 
indicator to become altered such that the quenching\of the fluorescence of the additional 
indicator by the indicator is altered. 



296. The particle of claim 278, wherein the particle further comprises an additional indicator 
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coupled to the receptor, wherein the receptor is coupled to the first linker by a second linker, 
the indicator is coupled to the first linker by a third linker and the additional indicator is 
coupled to the receptor by a fourth linker, and wherein the indicator is a first fluorescent dye 
and wherein the additional indicator is a second fluorescent dye, and wherein the indicator 
and the additional indicator procmce a fluorescence resonance energy transfer signal, and 
wherein the interaction of the anaMe with the receptor causes the distance between the 
indicator and the additional indicator to become altered such that the fluorescence resonance 
energy transfer signal is altered. 



297. The particle of claim 278, wherein me particle further comprises an additional indicator 
coupled to the receptor, wherein the receptor is coupled to the first linker by a second linker, 
the indicator is coupled to the first linker by a third linker and the additional indicator is 
coupled to the receptor by a fourth linker, merein the indicator is a fluorescent dye and 
wherein the additional indicator is a fluoresg^neeNQuencher, and wherein the indicator and the 
additional indicator are positioned such tfiat tAe fluorescence of the indicator is at least 



partially quenched by the additional in 



the receptor causes the distance betwee n the indf 



altered such that the quenching of the 
is altered. 



icator, and 



^herein the interaction of the analyte with 
)r and the additional indicator to become 



lorescence o\the indicator by the additional indicator 



298. The particle of claim 278, wherein the particle further comprises an additional indicator 
coupled to the receptor, wherein the receptor is coupled to the first linker by a second linker, 
the indicator is coupled to the first linker by a third linHer and the additional indicator is 
coupled to the receptor by a fourth linker, wherein the indicator is a fluorescent dye and 
wherein the additional indicator is a fluorescence quencher, and wherein the indicator and the 
additional indicator are positioned such that the fluorescence of the indicator is at least 
partially quenched by the additional indicator, and wherein the interaction of the analyte with 
the receptor causes the distance between the indicator and the additional indicator to become 
altered such that the quenching of the fluorescence of the indicator by the additional indicator 
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299. The particle of claiik 278, wherein the particle further comprises an additional indicator 
coupled to the receptor, wherein the receptor is coupled to the first linker by a second linker, 
the indicator is coupled toithe first linker by a third linker and the additional indicator is 
coupled to the receptor by a fourth linker, wherein the indicator is a fluorescence quencher 
and wherein the additional mdicator is a fluorescent dye, and wherein the indicator and the 
additional indicator are posiraoned such that the fluorescence of the additional indicator is at 
least partially quenched by the indicator, and wherein the interaction of the analyte with the 
receptor causes the distance batween the indicator and the additional indicator to become 
altered such that the quenching\of the fluorescence of the additional indicator by the indicator 
is altered. 



300. The particle of claim 278, whe^F^rTtjie polymeric resin comprises polystyrene- 
polyethylene glycol-divinyl benzene. 

301. A particle for detecting an inalyte|^^ a fluid comprising: 

a polymeric resin; 



a biopolymer coupled to the polymeric resin; and 

an indicator system coupled to the biopolymer, the indicator system producing a 
signal during use, and wherein the biopolymer undergoes a chemical reaction in the 
presence of the analyte such that the signal is altered during use. 



302. The particle of claim 301, wherein the chemical reaction comprises cleavage of at least a 
portion of the biopolymer by the analyte. 
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303. The particle of claim 301, wherein the biopolymer comprises a polynucleotide, and 
wherein the analyte comprises a nuclease, and wherein the chemical reaction comprises 
cleavagS of at least a portion of the polynucleotide by the nuclease. 

304. The pahicle of claim 301, wherein the biopolymer comprises an oligosaccharide, and 
wherein the^nalyte comprises an oligosaccharide cleaving agent, and wherein the chemical 
reaction comprises cleavage of at least a portion of the oligosaccharide by the oligosaccharide 
cleaving agentX 

305. The particle oV claim 301, wherein the particle indicator system comprises a first indicator 
and a second indicator, and wherein the chemical reaction of the biopolymer in the presence 
of the analyte cause^a distance between the first and second indicators to become altered 
such that the signal is produced. 



306. The particle of claim d89, wherein the first indicator is a fluorescent dye and wherein the 
second indicator is a fluorescenoe quencher, and wherein the first indicator and the second 
indicator are positioned such th£| the fluorescence of the first indicator is at least partially 
quenched by the second irdicator, and wherein the chemical reaction of the biopolymer in the 
presence of the analyte causes tineVirst and second indicators to move such that the quenching 
of the fluorescence of the frKs/infiicatOT by the second indicator is altered. 



307. The particle of claim 689, whereni the first indicator is a fluorescent dye and wherein the 
second indicator is a different fluoresqent dye, and wherein the first indicator and the second 
indicator produce a fluorescence resonance energy transfer signal, and wherein the chemical 
reaction of the biopolymer in the presence of the analyte causes the positions of the first and 
second indicators to change such that the fluorescence resonance energy transfer signal is 
altered. 



308. The particle of claim 301, wherein the indicator system comprises at least one indicator 
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coupled to the biopolymer, and wherein the chemical reaction of the biopolymer in the 
presence of the analMie causes the biopolymer to be cleaved such that at least a portion of the 
biopolymer coupled lo cAe indicator is cleaved from at least a portion of the biopolymer 
coupled to the polymeHcVesm. 

309. Xmethod for forming a sensor array configured to detect an analyte in a fluid, 
coniprising: 

\ 

forming a^b^vity in a supporting member; 
applying a magi^tic field to the cavity; 

passing a particle ovek the cavity, wherein the particle is configured to produce a signal 
when the particle interac1;s with the analyte, and wherein the particle is configured to 
interact with the magnetic i>[eld such that movement of the particle is inhibited by the 
applied magnetic field. 

310. The method of claim 309, wherei\ forming the cavity comprises anisotropically etching a 
silicon wafer. 

311. The method of claim 309, wherein forml^ig the cavity comprises anisotropically etching a 
silicon wafer such that sidewalls of the cavity are tapered at an angle from about 50 
degrees to about 60 degrees. 

312. The method of claim 309, wherein the applying ^onagnetic field to the cavity comprises 
placing a permanent magnet in proximity to the cavity. 

313. The method of claim 309, wherein the applying a magnkic field to the cavity comprises: 
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acing an electromagnet in proximity to the cavity; and 




applymg an electric current to the electromagnet. 



5 314. The method of claim 309, wherein the particle comprises a magnetic material. 

315. The method of claim 309, wherein the particle comprises a polymeric material and a 
magnetic matenlal. 

10 316. The method of clairri 309, wherein the particle comprises a polymeric material and an 
alnico magnetic mateml. 



317. The method of claim 309, \^herein the particle comprises a polymeric material and a 
ferrite magnetic material. 

318. The method of claim 309, wherei\^ the particle comprises a polymeric material and a 
barium ferrite magnetic material. 



319. The method of claim 309, wherein the p^ticle comprises a polymeric material and a 
strontium ferrite magnetic material. 



20 



320. The method of claim 309, wherein the particle capiprises a polymeric material and a 
neodymium iron boron magnetic material. 

25 321 . The method of claim 309, wherein the particle comprise\a polymeric material and a 
samarium cobalt magnetic material. 



322. The method of claim 309, wherein the particle comprises a polyi^eric material and a 
ferromagnetic material. 
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323. The method of claim 309, wherein the particle comprises a polymeric material and iron 
oxiite. 

5 324. The method of claim 309, wherein the particle comprises a polymeric material, a 
metallocenb;^and a metal hydroxide. 

325. The method of oJaim 309, wherein the particle comprises a polymeric material and a 
magnetic material\and wherein the method further comprises: 



10 

placing the polymeric nmterial and magnetic material in a solvent; and 
.J'i applying ultrasound to the s^vent. 

= n \ 

I| 326. The method of claim 309, furthenqomprising forming a plurality of cavities in a 
ffi supporting member; 



5 • i 



applying a magnetic field to at least a firsKportion of cavities; 



3=9 passing a plurality of particles over the cavities^, and wherein the particle is configured to 

interact with the magnetic field such that movenient of the particle is inhibited by the 
applied magnetic field, and wherein the particles are substantially retained within the first 
portion of the cavities by the applied magnetic field. 



2 5 327. A system for ddtectins an analyte in a fluid comprising 



a light source; 




a sensor array, the sensor array comprising a supporting member comprising at least one 
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cavity formed within the supporting member; 



a particle, the particle positionad within the cavity, wherein the particle comprises a 
receptor coupled to a polymeric\resin, wherein the particle further comprises a 
magnetically active component vp in placement of the particle in the array; 



a detector, the detector being configured to detect the signal produced by the interaction 
of the analyte with the particle during use; 



wherein the light source and detectqr are positioned such that light passes from the light 
source, to the particle, and onto the detector during use. 

328. The system of clarai 327, wherein the system comprises a plurality of particles positioned 
within a plurality of cavities^and wherein the system is configured to substantially 
simultaneously detect a plurality of analytes in the fluid. 

329. The system of claim 327, wdierein the light source comprises a light emitting diode. 

330. The system of claim 327, furtlr^r comprising a fluid delivery system coupled to the 
supporting member. 

331. The system of claim 327, wherein tne fletector comprises a charge-coupled device. 

332. The system of claim 327, wherei^ a v(|^umeorthe particle changes when contacted with 
the fluid. 



333. The system of claim 327, wherein the partic}^ comprises a receptor molecule coupled to a 
polymeric resin. 
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334. The sysrem of claim 327, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the polymeric resin comprises polystyrene-polyethylene glycol- 
divinyl benzene. \ 

335. The system of claim 327, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the particle further comprises a first indicator and a second 
indicator, the first and second indicators being coupled to the receptor, wherein the interaction of 
the receptor with the anaWe causes the first and second indicators to interact such that the signal 
is produced. \ 

336. The system of claim 327, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein tlae particle further comprises an indicator, wherein the indicator is 
associated with the receptor sucn that in the presence of the analyte the indicator is displaced 
from the receptor to produce the Wnal. 

337. The system of claim 327, wneFera the supporting member comprises silicon. 

338. The system of claim 327, filrthdr comprising channels in the supporting member, wherein 
the channels are configured to allow theMluid to flow through the channels into and away from 
the cavity. 1 /\ \ / 

339. The system of claim 327, further comprising a barrier layer positioned over the cavity, the 
barrier layer being configured to inhibit dislodgment of the particle during use. 

340. The system of claim 327, wherein the barrier layer comprises a substantially transparent 
cover plate positioned over the cavity, and wherein the cover plate is positioned a fixed distance 
over the cavity such that the fluid can enter the caviW. 

341. The system of claim 327, wherein the supporting member comprises a plastic material. 

Atty. Dkt. No.: 5 1 1 9-00523 \ Conley, Rose, & Tayon, P.O. 

250 \ 



342. The system of ^laim 327, wherein the supporting member comprises a dry film 
photoresist material. 

343. The system of claii^ 327, wherein the sensor array comprises a supporting member 
comprising at least one caviW formed within the supporting member, wherein the cavity is 
configured such that the fluioyentering the cavity passes through the supporting member during 
use. 

344. The system of claim 327 A wherein a channel is formed in the supporting member, the 
channel coupling the cavity to a fmid inlet such that the fluid flows from the fluid inlet through 
the channel to the cavity during usS. 

345. The system of claim 327, wh^ein the particle magnetically active component comprises a 
magnetic material. 

346. The system of claim 327, wherj^iA tik particle magnetically active component comprises a 
polymeric material and a magnpticWMerial. 

347. The system of claim 327, wherein tha particle magnetically active component comprises a 
polymeric material and an alnico magnetic material. 

348. The system of claim 327, wherein the particle magnetically active component comprises a 
polymeric material and a ferrite magnetic material. 

349. The system of claim 327, wherein the particlAmagnetically active component comprises a 
polymeric material and a barium ferrite magnenc material. 



350. The system of claim 327, wherein the particle magnetically active component comprises a 
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polymeric material and a strontium ferrite magnetic material. 

351. The systemW claim 327, wherein the particle magnetically active component comprises a 
polymeric material and a neodymium iron boron magnetic material. 

352. The system of claim 327, wherein the particle magnetically active component comprises a 
polymeric material and a samarium cobalt magnetic material. 



353. The system of claim^27, wherein the particle magnetically active component comprises a 
10 polymeric material ano^ ferromagnetic material. 

Q 354. The system of claim ^27, whVein the particle magnetically active component comprises a 
polymeric material ana ironysxide. 



Is 355. The system of claim 327, wherem the particle magnetically active component comprises a 

fh polymeric material, a metallocene and a metal hydroxide. 

o \ 

356. A sensor array ^r detecting an analyte in a fluid comprising: 



a supporting memc^er; wherein at least one cavity is formed within the supporting 
member; 



25 



a particle positioned v^thin the cavity, wherein the particle is configured to produce a 
signal when the particleunteracts with the analyte; and wherein the particle further 
comprises a magnetically active component. 



357. The sensor array of claim 356, wh^i^ the particle comprises a receptor molecule 
coupled to a polymeric resin. 



Atty. Dkt. No.: 51 19-00523 



Conley, Rose, & Tayon, P.C. 



358. The sensor arrav of claim 356, wherein the supporting member comprises a silicon wafer. 

359. The sensor array of claim 356, wherein the cavity extends through the support member. 

360. The sensor array of claim 358, wherein the cavity is substantially pyramidal in shape and 
wherein the sidewallsW the cavity are substantially tapered at an angle of between about 
50 to about 60 degrees.) 

361. The sensor array of claim^58, further comprising a substantially transparent layer 
positioned on a bottom surrace of the silicon wafer. 

362. The sensor array of claim 358\ wherein the silicon wafer has an area of about 1 cm^ to 
about 100 cml 



363. The sensor array of claim 356, fumiercomprising channels in the supporting member, 
wherein the channels are configi|reifl \o allow the fluid to flow through the channels into 
and away from the cavity. 



of claim 356, fm;^h^^onip 



364. The sensor array of claim 356, fuV;^r iorfipiisrng a barrier layer positioned over the 

cavity, the barrier layer being configured to inhibit dislodgment of the particle during use. 



365. The sensor array of claim 364, wherein the>barrier layer comprises a substantially 
transparent cover plate positioned over the cavity, and wherein the cover plate is 
positioned a fixed distance over the cavity such that the fluid can enter the cavity. 

366. The sensor array of claim 365, wherein the barrier l^yer comprises plastic, glass, quartz, 
silicon oxide, or silicon nitride. 
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367. The sensor array of claim 356, wherein the magnetically active component comprises a 
magnetic material. 

368. The sensor array\)f claim 356, wherein the particle magnetically active component 
5 comprises a polymeric material and a magnetic material. 

369. The sensor array of claim 356, wherein the particle magnetically active component 
comprises a polymericVnaterial and an alnico magnetic material. 

1 0 370. The sensor array of claim j56, wherein the particle magnetically active component 
comprises a polymeric material and a ferrite magnetic material. 



=P15 
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371. The sensor array of claim 356, wherein\he particle magnetically active component 
comprises a polymeric material anti a|barium ferrite magnetic material. 

\ 



372. The sensor array of claim 356, v^herei 
comprises a polymeric material and a 



a^id^t: 



t^he particle magnetically active component 
ferrite magnetic material. 



373. The sensor array of claim 356, wherein the particle magnetically active component 
comprises a polymeric material and a neodynuum iron boron magnetic material. 



374. The sensor array of claim 356, wherein the particlfe magnetically active component 
comprises a polymeric material and a samarium cobalt magnetic material. 

2 5 375. The sensor array of claim 356, wherein the particle magnetically active component 
comprises a polymeric material and a ferromagnetic matenal. 



376. The sensor array of claim 356, wherein the particle magnetically active component 
comprises a polymeric material and iron oxide. 
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377. The sensor array of claim 356, \^^erein the particle magnetically active component 
comprises a polymeric material] a metal locene and a metal hydroxide. 
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